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[57] 



ABSTRACT 



A disc playing apparatus which can access to a desired 
track at a high speed without losing an advantage of a 
large recording capacity of a non-CAV disc. A disc 1 
on which a predetermined information signal is re- 
corded is rotated at a constant rotational speed, the 
information signal is read out to thereby obtain a read 
signal, a reproduction clock signal CLKt is extracted 
from the read signal, and the read signal is demodulated 
to thereby obtain demodulation data. A clock signal 
CLK2 of a predetermined frequency is generated, the 
demodulation data is stored in response to the reproduc- 
tion clock signal CLKi, the stored demodulation data is 
sequentially read out in accordance with the storing 
order in response to the clock signal CLK2, and when it 
is detected that a residual data amount exceeds a prede- 
termined amount, a read stop signal is generated, 
thereby stopping the reading operation of the informa- 
tion signal in response to the read stop signal. 

2 Oaims, 2 Drawing Sheets 
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output in accordance with the storing order in response 
Pi^™!^?!^^'*^^™^ CAPABLE OF BOTH to the clock signal of the predetermined frequency; and 
LONG TIME REPRODUCTION AND HIGH SPEED detecting means for detecting that a residual data 
ACCESS amount in the memory means exceeds a predetermined 

BACKGROUNn OF THF TMVPMTTnM ^ generating a read stop signal, wherein the 

BACKGROUND OF THE INVENTION ^^^^^ ^^^^^ ^^^^ operation of the infor- 

1. Field of the Invoition mation signal in response to the read stop signal. 

The present invention relates to a disc reproducing According to the disc playing apparatus of the inven- 
apparatus for reading information from an information tion, the recording information on the disc is read out 
recording disc. 10 and demodulated to thereby obtain the demodulation 

2. Dwcnption of Background Information data, the demodulation data is stored into the memory 
ROM-type optical discs on which digital information means m response to the reproduction dock signal, the 

has been recorded are generally classified into CLV stored demodulation data is sequentially read out from 
(Constant Lmear Vcl^^^^^ discs and CAV (Constant the memory means in accordance with the storing order 

ri V ^^^^^^ f 7^"^' ^'"^ -^r' ^ '«P^^ ^^^^ of the predet^ned 
J^^^^y^^-^'t^^'^'^^^'^^^^^ frequency, and when a reddual data mount in the 

recording capacity because uiformation IS recorded at a ^ ^» j . . *" , 

uniform According density irrespective of a^dT^^ ^T"^ means exceeds the predetenmned amount, the 
tion of the track. The CLV disc!however.requires^^t '^"^"^^ information is 

the disc must be rotated at a constant linear velocity. In 20 stopped. 

the conventional CLV disc playing apparatus, there- BRIEF DESCRIPTION OF THE DRAWINGS 
fore, a rotational speed of the disc is changed in accor- -—^ , . li i j- t_ . 

dance with the position of a pickup in the disc radial * * diagram showmg a disc playing 

direction. This requires a rotation driving system hav- apparatus accordmg to an embodiment of the invention; 
ing a complicated construction. Moreover, when ac- 25 and 

cessing to a desired track, it takes a time period until a ^ * diagram for explaining the operation of 

rotation servo is stabilized. the disc playing apparatus of FIG. 1. 

On the other hand, in case of a CAV disc, since infor- nPT A ii pn nPQPP TPrrnM twc 

mation has been recorded on the disc at a constant EmIoS™^ 
rotational angular velocity, it is sufficient to control a 30 * 
rotation driving system of the disc at a constant rota- An embodiment of the invention wOl be described in 
tional speed. The necessary construction is simple and it detail hereinafter with reference to the drawings, 
is possible to access to a desired track at high speed. A FIG. 1 is a block diagram showing a disc reproducing 
recording density, however, changes in accordance apparatus of the embodiment according to the inven- 
with the track radial position, namely, the recording 35 tion. 

density of tracks near the outer periphery is lower than In the diagram, a disc 1 is an ROM type optical disc 
that of tracks near the inner periphery, so that a record- having a diameter of 120 mm on which video daU that 
ing capacity is smaller than that of the CLV disc. has been high-cfficient encoded by an MPEG (Moving 

The recordmg medium such as an ROM type optical Picture Coding Experte Group) system has been re- 
disc is recemly used to record or reproduce various 40 corded in a CLV mode in which, for mstance, a linear 
kinds of information such as data, program, and the like velocity is set to 1.25 m/sec and a recording track diam- 
as well as video images and audio data. An miportancc eter is set to a value within a range from 25 to 58 mm 
B paid to both of the high accessing speed and the long a recording data rate is set to 1.5 Maps. When the 

toe reproduction (realization of a large capacity of ^isc 1 is read out in the normal CLV modCa rotational 
recording mformation). 45 3^^^^ is equal to 478 r.p.m. at the position of the track 

OBJECTS AND SUMMARY OF THE radius of 25 mm and is equal to 206 r.p.m. at the position 

INVENTION of the track radius of 58 mm and the video data is repro- 

The invention has been devised in consideration of d«ced at the same data rate of ^ 
the above points and it is an object of the invention to 50 " 'Z^^ a coi^tant routional 

provide a disc playing apparatus which can access to a '"^.^ as 600 r.p^. by a motor 2 and a d«c rotation 

desired track at a high speed without losing an advan. ^^^^ ^"'''"'^ ^ ' "^^^^ ^ cxplamcd heremafter. 
Uge of a large recording capacity of non-CAV discs ^ ^^^^ ^^^^ ^P^*^ ^ irradiated to a 
including the CLV disc. recording surface and is reflected in accordance with 

A disc playing apparatus according to the invention 55 ^« recording information. The optical head 3 detects 
comprises: rotation driving means for rotating, at a reflected light and performs photoelectric conver- 

constant rotational speed, a disc on which an infonna- obiam an RF (high frequency) signal as a read 

tion signal of a predetermined format including clock signal corresponding to the recording information on 
information has been recorded; reading means for read- ^*sc and supplies it to an equalizer 4. When the 

ing out the information signal from the disc and obtain- 60 optical head 3 moves in the radial direction of the disc, 
ing a read signal; extracting means for extracting a re- head 3 generates a pulse signal P according to a 

production clock signal from the read signal; demodu- movement amount and supplies to a head position de- 
lating means for demodulating the read signal and ob- tecting circuit 5. 

taining demodulation data; clock generating means for The detecting circuit 5 detects a reading position of 
generating a clock signal of a predetennined frequency; 65 the optical head 3 for the disc 1 by counting the pulse 
memory means into which the demodulation data is signals P and supplies read position signal correspond- 
stored in response to the reproduction clock signal and ing to the reading position to the equalizer 4 and a clock 
from which the stored demodulation data is read out for extracting circuit 6. 
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The equalizer 4 equalizes a waveform of the input RF A read control circuit 14 generates a read stop signal 

signal while changing a time constant in accordance in response to the signal from the output terminal X of 

with the read position signal from the head position the comparator 10 and temporarily stops the reading 

detecting circuit 5. This is because when the CLV disc operation of the recording information by the optical 

is reproduced at a CAV, an MTF (Modulation Transfer 5 head 3. The switching circuit 12 is closed in response to 

Function) of the reproduction signal changes depending the signal from the output terminal Y of the comparator 

on the track radial position which is being accessed. 10. The disc rotation control circuit 15 always rotates 

The waveform equalized signal is supplied as read data the spindle motor 2 at a constant rotational speed by 

to the clock exuacting circuit 6 and a demodulation/- using the clock signal CLKifrom the fixed dock gener* 

synchronism detecting circuit 7. 10 ator 11. 

The clock extracting circuit 6 changes the frequency For mstance, the optical head 3 includes a quadrant 

of the reproduction clock agnal which is extracted type photodefeaor and obtains an information read 

from the output data of the equalizer 4 in accordance signal and a tracking error signal by combining outputs 

with the read position signal from the head position from the photodetectors. In the reading stop operation 

detecting circuit 5. This is because when the CLV disc of the optical head 3, only the generation of the infor- 

is reproduced at a CAV, the frequency of the reproduc- mation read signal is stopped and the tracking error 

tion clock signal differs depending on the track radial signal is continuously supplied to a tracking servo sys- 

position which is being accessed. The reproduction tcno (not shown). 

clock signal is supplied as a clock signal CLKi to the The operation of the above construction will now be 

demodulation/synchronism detecting circuit 7 and an described with reference to FIG. 2. 

error detecting/correcting circuit B and is also supplied FIG. 2 shows what is called a residual data amount 

to a write clock input terminal Wcof a buffer memory during the reproducing operation of the disc reproduc- 

9 and a comparison input terminal A of a comparator apparatus, in which the residual data amount is 

10. obtained by subtracting a read data amount from a write 

The output read data from the equalizer 4 is demodu- amount in the buffer memory 9. 

lated in the circuits 7 and 8 by using the clock signal ^ v;hen the reproducing operation is started 

CLKi and is subjected to predetermined data processes. ^ system reset state, the recording information on the 

After that, the processed signal is supplied to a data ^ ^ OP^^ ^ 

input terminal D/of the buffer memory 9. The buffer "Stance, the head position detecting circuit 5 supplies 

memory 9 comprises, for instance, an HFO (First-in position signal to the equalizer 4 and clock 

First-out) type semiconductor memory and sequentially extractmg circuit 6 by the pulse signal P from the opti- 

storcs the output data of the error detecting/correcting ^. ^-J^^ waveform equalization of the read sig- 

circuit 8 in response to the clock signal CLK,. In this ^ accordmg to the reading position and the clock 

instance, a data rate at which data is written into the extraction are executed by the equjdizcr 4 and the d 

buffer memory 9 changes in accordance with the track f t^ctmg circuit 6. In the demoduhition/synchromsm 

radial posiUon which is being accessed and is set to 1.9 <i?tectong cu'cuit 7 and the error detectmg/correctmg 

Mbps at the position of a radius of 25 mm and is set to predctcrmmed signal processes arc executed 

4.4 Mbps at the position of a radius of 58 mm. ^^^^l^ the equalizer 4 on the basis 

A fixed clock generator 11 generates a clock signal 40 ^fthe reproduction clock signal C^^^ 

CLK2 of a predetermined fr^uency f and supplies ^ readmg po«Uon Thed^^ 

through a switching circuit 12 to a read dock i^put "T ? ^^ock to ««»<>'y " '^^P^"^ 

terminal Rcof the buffer memory 9, a compared in?ut clock signal CLK,m 

terminal B of the comparator 10. ;nd an image daU ^^^^f.^^^f^l^^^'?^^^ ^ 

demodulating drcuit 13. The datk which has flready 45 .r^^'SZ^L^J^^^^^ 

been written in the buffer memory 9 by the dock signal ^^^^ P"^'^ ""^fi 'T^'^}'^^!' 

CLK, is read out from the buff^ memory 9 in ac^or- "^berofwntmg tmiesof thedau^^^^ 

A^^r,2 J r *u OO' y IS compared with the number of c ock pulses of 

CT that is. the number of reading 

S 12 n if Sf^^^ r ^'"f ^« the^lata fh>m the buffer memory 9. When I 

S^cni?« 1' ti^^^^^ ^ difference (Ci^C2) between the count output Ci of the 

J fi T^^"^ * "^^^"^^^ which data IS C ' ^ 

^1 ^^'^^ ^«^idual data'^amoiLt in the buffer 

of 1 5 Mbps irrespcctwe of the track radial position ^.^^^y 9 satisfies the following rdation (1). 

which is being accessed. The demodulating cu-cuit 13 r ^ " 

supplies the demodulation data to a video signal pro- 55 iC\-Ci)>Mi (i) 
cessing system (not shown) at the next stage on the basis 

of the clock signal CLK2. the comparator 10 generates a high level signal from the 

The comparator 10 is provided to detect the number output terminal Y as a result of the comparison. Mi 

ofdata which are not yet read out from the buffer mem- denotes a fu^ predetermined residual data amount, 

ory 9. that is, a residual data amount in the buffer mem- 60 Since both of the first and second counters are in the 

ory 9 and comprises two counters: that is, a first counter reset state at time to, Cj =0 and C2-O, so that a low level 

which receives the clock signal CLKi as a clock input; signal is generated from the output terminal Y. The 

and a second counter which receives the clock signal switching circuit 12, consequently, is opened and the 

CLK2 as a lock input. The comparator 10 compares a clock signal CLK2 from the fixed clock generator 11 is 

count output C| of the first counter and a count output 65 not supplied, so that no data is read out from the buffer 

C2 of the second counter and generates signals indica- memory 9. Only the writing operation of the data into 
tive of the results of the comparison from output termi- . the buffer memory 9 is executed for a httle while after 

nals X and Y. time to. In the buffer memory 9, accordingly, the resid- 
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ua] data amount gradually increases from the empty head is moved to any position on the track radius by a 

state of the residual data amount at time to- desired access, therefore, it is unnecessary to perform 

When the above relation (1) is satisfied at time t] and the rotation control according to the track radial posi- 

the data of the first predetermined residual data amount tion. A rotation waiting time which is peculiar in the 

Ml is written into the buffer memory 9, the comparator 5 reproduction of the CLV disc doesn't occur Since the 

10 generates a high level signal as a read start signal for rotational speed is constant, further, the rototion control 

the memory from the output termmal Y, thereby cJos- sysi^^ ^ simplified and the rotating precision can be 

ing the switching circuit 12, The clock signal CLK2 g^sily raised 

from the fiwd clock generator 11 is. consequc^Uy sup- accessing speed as that in case of a 

phed through the switchmg circuit 12 to the buffer 10 ^av disc can. conscquenUy, be assured whUe repro- 

memory 9 <^mparator 10 and miage dau demodulat- ^ ^ ^^^^^ j 

mg cucuxt 13. The stored data is sequentially read out ^ embodiment can be idso obviously applied to a 
from the buffer memory 9 m response to the clock sig- cHiwuuacut mui ^ wau uoviuuaiy .pi/iicu a 

nal CLK2 in accordance with the writing order of the ^^V disc, a disc reproducmg apparatus having a com- 
data. The readout data is converted into the video 15 P^'^ "^P^^ ^c^\^JX^!?r ^f} 

signal by the image data demodulating circuit 13 and, irrespective ofthekmdofCLV/CAV of the disc or the 
after that, it is supplied to a video signal processing ^ . , _ 

system at the post stage, A read data rate in this instance ^ cmbodunent, the first and second prcde- 

is set to 1.5 Mbps in a manner similar to the case of the tcrmined residual data amounts M/ and Mi are set so as 
reproduction in the ordinary CLV mode. Even when 20 ^ foUowing relation (M^^Mi <M2^M^ on 

the reading operation of the data from the buffer mem- the assumption that the residual data amount is set to 
ory 9 is started at time ti, the writing operation of the M* when it is equal to 0 and that the residual data 
data from time to is continued. Since the write dau rate amount is set to M/ when it is equal to the memory 
is higher than the read data rate, the residual data capacity, namely, when the memory is filled with the 
amount in the buffer memory 9 continuously increases. 25 stored data which is not read out. It is also obviously 
When the residual data amount (C1.C2) satisfies the possible to set such that MisAf« and Mi^a^. Although 
following relation (2) at time t2, the above embodiment has been described with respect 

to only the reproduction of the ROM type CLV disc, 

(Q-C2)>^2 (2) the invention is not limited to the ROM type but can be 

^30 also applied to a writable type disc. The invention is not 
the comparator 10 generates a high level signal from Ae ^^^^ the CLV disc bm can be also generally ap- 
output terminal X as a result of the comparison. Mj ^ ^ non-CAV disc such as MCLV (Modified 

dwotes a second predetennmed residual data amount. ^ . ^ ^ rotational speed changes step by step, 
The read control circuit 14 generates a control signal m /i# j t- j ^a»/\ \i t-t y i v 

accordance with the high letel signal from the compar- ^^^^ ^^J^^"!?^^^' °' .... , • 

ator 10. thereby temporarily stop^g the reading oper- As descnbed above, accordmg to the disc playing 
ation of the recording information by the optical head 3. apparatus of the mvention. the recordmg information of 
The generation of the read data from the equalizer 4 is disc is read out and demodulated to thereby obtam 

stopped in association with the stop of the reading oper- demodulation data, the demodulation data is stored 

ation. so that no reproduction clock signal CLKi is also ^„ '^^^ memory means in response to the reproduction 
generated from the clock extracting circuit 6 and the ^ clock signal, and the stored demodulation dau is se- 
writing operation of the data into the buffer memory 9 quentially read out from the memory means in accor- 
is also interrupted. The reading operation of the data dance with the storing order in response to the clock 
from the buffer memory 9 continues after time ti, so that signal of a predetermined frequency, and when the 
the residual data amount in the buffer memory 9 starts residual data amount in the memory means exceeds a 
decreasing. predetermined amount, the reading operation of the 

When the residual data amount (C1.C2) satisfies the recording information is stopped. It is» therefore, possi- 
foUowing relation (3) at time ta. ble to access to a desired track at a high speed without 

losing the advantage of the large recording capacity of 

(C/-C2XM1 (3) the non-CAV disc. 

, . , . , ^ , What is claimed is: 

the comparator 10 generate a low level signal from the ^ ^ ^ comprising: 

output termmal X. The rj^ control circuit 14 g^^^^^ rotation driving means for rotating, at a constant 

a read permission signal m response to the low level cJLi « a\,^ ^w.f>Z ;«f/^«««*;.*« 

signal aJid controls the optical h^d 3 so as to restart the "^^"^ f on which an mformation 

r^g operation of the recording information. The 55 ?'f^ °f ^ predeUrmmed format mcludmg dock 

same state as that at time t, is, therefore, obtained and information has been recorded; . . , 

the operations simUar to those for a time interval from /^"!« mformation signal 

time ti to time t3 are repeated after that until the comple- ^ obtammg a read signal; 

tion of the reproducing operation. extractmg means for cxtractmg a reproduction clock 

In the embodiment as mentioned above, although the 60 ^^W^ fr«>™ said read signal; 

read data rate by the optical bead changes, by devising demodulating means for demodulating the read signal 

the read/write control of the buffer memory, tiie data at and obtaining demodulafion data; 

a predetermined rate can be supplied to the video signal clock generating means for generating a clock signal 

processing system as if the data has been reproduced in of a predetermined frequency; 
the CLV mode. In the disc rotation control system, it is 65 memory means into which said demodulation data is 

sufficient to rotate the CLV disc at a CAV so as to stored in response to said reproduction clock signal 

always apply a servo lock to a certain reference signal and from which said stored demodulation data is 

such as a clock signal CLK2. Even when the optical sequentially read out for output in accordance with 
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the storing order in response to said clock signal of detecting means detects that the residual data amount in 
said predetemuned frequency; and . . ^ . ^ . . 

detecting means for detecting that a residual dau '^'^^ ' P«<le«™«»«> 

amount in said memory means exceeds a predeter- amount and generates a read start signal, and said clock 
mined amount and generating a read stop signal, 5 generating means starU the generation of said clock 

wherein s^d rc«ling means stops the reading opera- ^ predetermined frequency in response to 

Hon of the information signal m response to said * *^ ^ j *^ 

read stop signal. said read start signal. 

2. An apparatus according to claim 1, wherein said • • • t * 
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